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ABSTRACT 


This  study  was  designed  to  discover  whether  query  and  message  items 
are  equivalent  in  their  effect  on  short-term  memory  in  situations  where  a 
person  is  required  to  process  a  sequence  of  messages  while  concurrently 
processing  queries  about  them.  It  was  assumed  that  recall  is  consistently 
degraded  as  the  number  of  items  interpolated  between  a  message  and  its 
subsequent  query  increases.  It  was  hypothesized  that  this  degradation  is 
greater  for  those  subsequences  with  interpolated  queries  than  for  those 
containing  messages  only.  The  results  showed  that  interpolated  queries  do 
degrade  recall  significantly  more  than  do  messages. 
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INTRODUCTION 


Experiments  in  human  memory  usually  are  concerned  with  recall  either 
of  data  associated  with  recent,  once  experienced  events  (short-term  memory) 
or  of  data  established  by  repetitive  learning  experiences  (long-term  memory). 

The  study  reported  here  is  concerned  with  short-term  memory  (STM). 

The  classical  approach  to  the  study  of  STM  has  generally  utilized  a 
memory-span  paradigm,  i.e.  ,  the  presentation  of  items  to  be  remembered  and 
the  recall  of  these  items  are  discretely  separated.  Outside  of  the  laboratory, 
however,  STM  is  often  continuous  in  nature.  Many  everyday  activities  require 
that  a  person  recall,  at  random  intervals,  information  which  he  has  been 
storing  while  he  continues  to  process  and  store  new  information  as,  for 
example,  in  playing  cards.  Consequently,  recent  experimentation,  e.g.  , 

Yntema  &c  Mueser  (I960)  and  Lloyd,  Reid  &  Feallock  (I960),  has  begun  to 
examine  STM  in  the  context  of  continuous  tasks. 

Basic  to  this  class  of  experiment  is  a  stimulus  list  consisting  of  a 
random  sequence  of  message  and  query  items.  A  test  session  begins  with 
the  presentation  to  the  subject  (S)  of  the  initial  stimulus,  which  is  necessarily 
a  message  item.  A  query  about  that  item  may  then  follow  immediately  in 
the  sequence,  or  it  may  be  separated  from  the  appropriate  message  by  other 
messages,  by  other  queries,  or  by  both.  Once  the  sequence  has  begun,  S 
must  continuously  store  messages  and  concurrently  process  queries  about  them. 

A  usual  finding  in  studies  of  this  type  is  that  performance  is  consistently 
degraded  by  increasing  the  number  of  items  interpolated  between  the  presentation 
of  a  stimulus  and  its  recall,  although  performance  remains  above  chance 


(Posner,  1963).  No  distinction  is  made  between  query  and  message  as  an 
intervening  item.  There  are,  however,  reasons  for  believing  such  a 
distinction  to  be  important. 

If  humans  process  information  in  the  same  manner  as  do  machines, 
then  the  information  processing  steps  for  a  message  would  be  input,  process 
and  store  in  memory.  The  information  processing  steps  for  a  query  would 
be  input,  process,  search  memory,  retrieve  and  output.  Since,  assuming 
only  one  processing  step  can  occur  at  a  time,  perceptual  organization  and 
rehearsal  must  occur  bztltizzn  items  in  a  continuous  STM  task,  the  extra 
steps  required  in  processing  a  query  should  result  in  less  opportunity  for 
intervening  organization  and  rehearsal  than  does  a  message,  especially  if 
the  task  is  paced.  Therefore,  an  intervening  query  should  degrade  recall 
more  than  does  a  message,  and  performance  should  be  affected  by  type  as 
well  as  number  of  items  interpolated  between  the  presentation  of  a  stimulus 
and  its  recall.  The  following  study  was  conducted  to  test  the  hypothesis 
that  performance  is  degraded  more  by  the  interpolation  of  queries  than  of 
messages . 

METHOD  • 

StAmuJkjA  Lc6t& 

Figure  1  presents  schematically  the  elements  from  which  message 
items  were  formed.  Each  of  the  twenty-four  possible  combinations  of  object, 
attribute  and  state  was  drawn  four  times  to  generate  a  list  of  ninety-six 
randomly  ordered  message  items  (e.g.  ,  MA-red,T).  Three  queries  for 
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Figure  1.  Population  of  message  items  used.  Examples  of 
single  message  items  would  be:  A-red;  A-north; 
A-three  -  likewise,  B-red;  B-north;  etc. 


each  attribute  (color,  direction,  number)  were  inserted  within  this  list  -  a 
total  of  nine  queries  (e.g.  ,  ''Color  of  A?n).  For  each  attribute,  one  query 
followed  the  message  item  bearing  the  correct  answer  by  a  lag  of  five  inter¬ 
vening  items,  one  query  by  a  lag  of  seven  items,  and  one  by  a  lag  of  nine. 

A  lag  is  defined  as  the  number  of  items  from  a  given  query  back  to  and  includi 
the  message  item  containing  the  correct  answer.  Some  rearrangement  within 
the  random  list  was  necessary  to  fulfill  this  design.  The  result  was  a  quasi¬ 
random  list  (sublist  A)  which  had  approximately  equal  distribution  of  objects, 
attributes,  states,  lags  and  attribute  queries,  with  no  inteAvzning  que/i^e4 
as  lag  items . 

Queries  referring  to  the  immediately  preceding  message  item  ("no  lag" 
queries,  or,  to  be  consistent,  queries  with  a  lag  of  one)  were  substituted  for 
the  midpoint  message  item  of  each  lag  in  sublist  A  to  produce  sublist  B. 


SubLL&t  A 

Subl'L&t  B 

A  -red 

A -red - 

- item  1  (correct  response) 

A  -one 

B -one - 

B -green 

Number  of  B  ? - 

- item  3  (intervening  query 

in  sublist  B) 

A  -four 

A-four - 

- item  4 

B -north 

B -north - 

Color  of  A  ? 

Color  of  A  ? - 

- Query  with  lag  of  5 

Figure  2.  Changing  a  segment  of  the  basic  list  by  inserting  an  intervening 
query  for  a  lag  of  5  sequence.  Note  that  the  message  item  which 
determines  the  correct  response  is  computed  as  part  of  the  lag. 


Further  internal  rearrangements  were  made  in  sublist  A  as  well  as  sublist  13 
to  meet  the  constraints  that  these  intervening,  Hno  lag"  queries  should  refer 
equally  to  each  attribute,  and,  that  an  intervening  query  should  not  be  the 
same  as  the  next  query.  The  two  resulting  sublists  differed  only  in  that 
sublist  B  provided  the  simplest  case  of  a  query  as  an  intervening  item.  This 
relationship  is  shown  in  Figure  2. 

Two  equivalent,  experimental  stimulus  lists  were  then  generated  by 
combining  the  sublists  as  forms  AB  and  BA.  Using  either  form  S  was 
required  to  keep  current  in  memory  the  present  state  of  six  variables 
(3  attributes  times  2  objects:  See  Fig.  1).  The  message  and  query  items 
were  recorded  in  sequence  on  audio-tape  at  5  second  intervals.  The  inter¬ 
item  time  available  for  perceptual  organization  and  rehearsal  was  thus 
constant  throughout  the  two  forms.  The  end-product  was  two  paced  stimulus 
recordings  whose  counterbalanced  design  allowed  each  S  to  serve  as  his 
own  control. 
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Subjects 


Twenty  female  college  students  were  used  in  this  experiment.  None 
of  the  S's  had  experience  in  this  type  of  study. 

A ££OAatuA 

The  stimulus  list  was  presented  using  a  De Jur /Grundig  Stenorette-  ID 
tape  recorder  (model  50-187)  with  an  auxiliary  speaker  (model  DS-518).  The 
spoken  response  was  recorded  using  a  second  Stenorette.  The  S  responded 
through  a  small,  hand-held  microphone  which  was  "open11  at  all  times. 

Because  both  recorders  were  started  simultaneously,  and  the  response  mike 
held  open,  the  stimulus  list,  with  the  S's  responses  intervening,  was  recorded. 

PtioceduAe 

At  the  beginning  of  each  experimental  session  S  was  handed  a  set  of 
specially  developed  programed  instructions  which  oriented  her  to  the  task. 

This  programed  instruction  approach  was  used  to  reduce  to  a  minimum  the 
experimenter /subject  interaction  which  could  introduce  bias  into  the  study 
and  to  standardize  the  pre-data  collection  treatment  of  the  Ss  (Baker,  1963). 

The  instructions  also  encouraged  S  to  guess.  S  proceeded  through  the  instructions 
at  her  own  pace.  During  this  time,  the  experimenter  (E)  placed  the  appropriate 
tape  on  the  machine  for  the  condition  AB  or  BA  to  which  S  had  been  randomly 
assigned.  The  last  frame  of  S's  programed  instructions  stated  that  she  should 
tell  E  to  turn  on  the  equipment.  E  then  started  both  tape  recorders.  The 
initial  portion  of  the  stimulus  tape  contained  supplementary  procedural 
instructions  followed  by  a  short  practice  session.  Without  interrupting  the 

i 
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CaadltUa  A=  o—o 
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Figure  3.  The  number  of  non-homogenous  queries  correctly  answered 
as  a  function  of  lag.  Under  both  conditions  S  had  one  query 
about  each  of  the  three  attributes  for  every  lag.  The  20  Ss 
served  under  both  condition,  hence  3  x  20  =  60  was  the  toTal 
possible  number  of  correct  responses  for  each  lag  of 
either  condition. 


play  of  the  tape  a  transition  was  effected  by  a  pre-recorded  statement  that  data 
collection  would  now  begin.  The  tape  then  phased  directly  into  the  stimulus 
materials.  Throughout  the  stimulus  tape,  S  was  given  no  feedback.  The 
entire  experimental  session  took  approximately  one  hour  per  S. 

RESULTS 

Non- homo  g  anon*  Interpolated  Quexy 

The  performance  measure  in  this  study  was  the  number  of  queries 
(excluding  "no  lag")  answered  correctly.  The  number  of  correct  answers 
possible  was  nine  per  S  for  each  experimental  condition.  The  first  analysis 
tested  whether  scores  under  the  two  conditions  were  influenced  by  position  in 
the  counterbalanced  design,  to  disclose  whether  the  effects  of  extraneous 
variables,  e.g.  ,  fatigue  and  practice,  were  equal  for  both  conditions.  A  Sign 
Test  comparison  was  made  of  the  number  of  queries  answered  correctly  when 
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Condition  A  was  first  and  when  it  was  second;  the  same  comparison  was  made 
for  Condition  B.  The  differences  obtained  were  not  statistically  significant. 

An  analysis  was  next  undertaken  of  the  relationship  between  fre<|  icncy 
of  correct  responses  and  lag.  The  results  illustrated  in  Figure  3  show 
that  frequency  of  correct  recall  is  a  negative  function  of  lag  for  both 
experimental  conditions.  Friedman*s  two-way  analysis  of  variance  showed 
the  differences  between  the  number  of  queries  per  lag  answered  correctly 
to  be  statistically  significant  (p  <  .02).  This  is  in  keeping  with  the  findings 
of  similar  studies,  reviewed  by  Posner  (1963),  which  have  shown  that 
performance  is  consistently  degraded  by  increasing  the  numbtA  of  items 
interpolated  between  the  presentation  of  a  stimulus  and  its  recall. 

The  purpose  of  the  present  study,  however,  was  to  discover  whether 
degradation  of  performance  is  also  related  to  the  type,  of  item  interpolated 
between  the  presentation  of  the  stimulus  and  its  recall.  It  was  hypothesized 
that  an  interpolated  query  degrades  recall  more  than  does  a  message.  The 
plots  in  Fig.  3  support  this  hypothesis  since  the  level  of  performance  for 
the  intervening  query  condition  (B)  is  consistently  lower  than  that  of  the 
message  condition  (A).  Student's  t_  was  used  to  test  for  statistical  significance 
of  this  difference.  Queries  were  paired  (N=9  per  condition)  and  the  difference 
between  number  of  correct  recalls  possible  (N=20  for  each  query)  was  taken 
as  the  basic  measure.  The  difference  in  performance  levels  was  found  to 
be  statistically  significant,  (t  =  2.65;  p  <  .05).  Thus,  it  may  be  concluded 
that  interpolated  queries  do  degrade  recall  more  than  do  messages. 

A  special  case  of  the  effect  of  elapsed  time  between  items  was  also  noted. 
Plotted  in  Fig.  3  is  the  number  of  correct  responses  to  "no  lag"  queries,  i.e.  , 
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Figure  4.  The  number  of  queries  answered  correctly  as  a  function 
of  the  attribute  to  which  the  query  referred.  Each  S 
was  presented  with  3  queries  concerned  with  each  attribute. 
The  N  per  condition  was  20,  so  total  responses  per 
attribute  was  60. 

the  midpoint  queries  which  referred  to  the  immediately  preceding  item.  It 
was  found  tha  a  mere  five  second  delay  in  this  paced  task  prevents  perfect 
recall. 

The  previously  delineated  stimulus  list  constraints  also  permitted, 
under  controlled  conditions,  a  test  of  whether  recall  is  affected  by  the 
attribute  to  which  the  query  referred.  The  results  of  some  recent  experi¬ 
ments  by  Mackworth  (1963)  suggested  that  recall  in  this  task  may  be  poorer 
for  color  items  than  for  number  items  1  Data  illustrating  the  effect  of 
attribute  on  recall  are  presented  in  Figure  4.  An  intra -condition  analysis 
(Wilcoxon  Test)  comparing  frequency  of  correct  recalls  as  a  function  of 
attribute  showed  no  statistically  significant  difference.  In  Fig.  4  the  most 
obvious  difference  continues  to  be  in  the  effect  on  recall  of  query  as  an 
intervening  item. 
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SubZitt  B 

A-red 

Subti&t  C 

A-red - 

B-one 

B-green - 

Number  of  B  ? 

Color  of  B  ? - 

A-four 

A-four - 

- item  4 

B-north 

B-north - 

Color  of  A  ? 

Color  of  A  ? - 

- Query  with  lag  of  5 

Figure  5.  The  intervening  query  for  sublist  B  is  non-homogenous,  i.e.  , 
it  refers  to  a  different  attribute  than  the  lag  query  which 
follows  it.  The  matched  segment  of  sublist  C  has  a  homogenous 
intervening  query,  i.e.  ,  both  queries,  no  lag  and  lag,  refer  to 
the  attribute  CoZoK. 

HomogmouA  IntoApolatad  OuoAy 

The  finding  that  interpolated  queries  significantly  affect  recall  must 
be  qualified.  One  of  the  design  constraints  in  the  experiment  was  that  an 
intervening  query  should  not  be  of  the  same  class  as  the  next  query,  i.e.  , 
only  non-homogenous  queries  intervened,  but  all  classes  of  queries  were 
used  as  intervening  items.  The  constraint  was  imposed  because  of  the 
possibility  of  differential  effects  of  interpolated  queries  of  the  same  class 
which  could  contaminate  a  simple  test  of  query  as  an  intervening  item. 

Therefore,  an  additional  experiment  was  conducted  to  test  this  possibility. 

Sublist  B  of  the  previous  experiment  served  as  the  point  of  departure  for 
developing  the  stimulus  list  for  this  experiment.  The  intervening  no  lag  queries, 
and  their  immediately  preceding  message  item,  were  rearranged  so  that  the 
no  lag  queries  now  referred  to  the  same  attribute,  but  not  state,  as  the  lag 
query  which  followed  it.  This  relationship  is  illustrated  in  Figure  5. 
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Figure  6.  The  number  of  homogenous  queries  correctly  answered 

as  a  function  of  lag.  Under  both  conditions  S  had  one  query 
.  about  each  of  three  attributes  for  every  lag.-  The  20  Ss 

served  under  both  conditions,  hence  3  x  20  =  60  was  tKe 
total  possible  number  of  correct  responses  for  each  lag  of 
either  condition. 

The  result  was  sublist  C.  The  sublists  were  then  combined  into  forms  BC 
and  CB .  The  remainder  of  the  design  and  conduct  of  this  experiment  was 
identical  to  that  of  the  previous  one.  The  Ss  consisted  of  twenty  female 
college  students,  none  of  whom  were  previous  participants. 

As  in  the  previous  experiment,  the  possible  number  of  lag  queries  which 
could  be  answered  correctly  was  nine  per  S  for  each  condition.  Differences 
in  the  number  of  queries  answered  correctly  as  a  function  of  position  in  the 
counterbalanced  order  (i.e.  ,  Condition  B  first  vs.  B  second;  likewise  C 
first  vs.  C  second)  were  not  found  to  be  statistically  significant. 

Results  illustrated  in  Figure  6  show  the  frequency  of  correct  recall  as 
a  function  of  lag.  With  one  exception,  these  results  agree  with  the  previous 
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findings  that  recall  is  consistently  degraded  by  increasing  the  number  of 
items  intervening  between  a  query  and  its  appropriate  message.  The 
exception  was  a  lag  of  seven.  In  this  case,  intervening  homogenous  queries 
appear  to  degrade  recall  at  the  same  level  as  a  lag  of  five.  Detailed  analysis 
of  the  responses  to  these  lag  items  failed  to  produce  an  adequate  explanation 
for  this  trend.  Nevertheless,  differences  between  the  number  of  queries 
per  lag  answered  correctly  were  found,  overall,  to  be  statistically 
significant  (p  <  .02;  Friedman's  two-way  analysis  of  variance). 

It  was  hypothesized  that  homogenous  intervening  queries  may  have  a 
less  degrading  effect  on  recall  than  non-homogenous  intervening  queries. 
Although  a  trend  in  that  direction  is  evident  in  Fig.  6,  Students  t  test 
(queries  matched  between  conditions)  indicated  the  mean  difference  not  to 
be  statistically  significant.  Therefore,  there  is  not  sufficient  evidence  to 
conclude  that  homogenous  intervening  queries  differ  significantly  from  non- 
homogenous  intervening  queries  in  their  effect  on  recall. 

DISCUSSION 

One  approach  to  studying  human  short-term  memory  (STM),  in  the 
absence  of  a  general  theory  of  memory,  is  to  employ  task  -  specific  research 
models  abstracted  from  "real  world"  situations.  ^  A  problem  inherent  in  this 
approach,  however,  is  that  variables  embedded  within  the  task  itself  may 

*  For  example,  in  describing  the  general  nature  of  his  experiments  in  STM, 
Yntema  (1963)  has  stated:  "The  sort  of  situation  that  we  were  attempting  to 
abstract  and  bring  into  the  laboratory  is  that  in  which  an  operator  must  keep 
trafak  of  several  things  at  once.  For  example,  the  information  needed  by  an 
air -traffic  controller . n 
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mask  or  enhance  the  effects  of  independent  variables,  unless  the  contribution 
of  task  variables  is  known  and  controlled.  The  present  set  of  experiments 
provides  information  regarding  the  contribution  of  some  of  the  task  variables 
common  to  studies  of  continuous  STM. 

For  example,  continuous  STM  tasks  generally  do  not  use  classical 
experimental  stimuli,  i.e.  ,  nonsense  syllables  or  strings  of  digits.  Rather, 
the  messages  to  be  remembered  consist  of  mutually  exclusive  sets  of  every¬ 
day  words.  Thus  number,  direction  and  color,  as  attributes  of  objects  A 
and  B,  are  mutually  exclusive  since  neither  the  number  nor  the  direction  of 
A  can  be  red.  The  results  of  some  recent  experiments  by  Mackworth  (1963) 
had  suggested  that  recall  in  this  type  of  task  may  be  poorer  for  color  items 
than  for  number  items.  However,  we  did  not  find  this  task  variable  to  have  a 
significant  effect  on  recall  within  the  context  of  the  present  study. 

Also  inherent  in  continuous  STM  studies  are  varying  time -delays  between 
the  presentation  of  a  message  and  a  query  about  that  message,  even  if  the 
task  is  paced.  The  nature  of  the  task  is  such  that  for  some  queries  the 
immediately  preceding  item  may  contain  the  correct  response,  while  in 
other  instances  S  may  need  to  search  far  back  into  memory.  We  found  that 
STM  is  impaired  simply  by  the  passage  of  time  with  no  items  intervening, 
i.e.  ,  a  mere  five  second  delay  for  the  "no  lagM  items  produced  a  decrement 
in  recall.  In  those  instances  where  S  must  search  further  back  into  memory, 
the  effect  of  time  -  delay  is  compounded  by  the  processing  and  storage  of 
intervening  items.  Since  it  is  more  parsimonious  in  continuous  STM  studies 
to  address  oneself  to  the  problem  of  effects  of  intervening  items  than  to 
tease  out  the  contaminated  effects  of  time-delay,  results  are  usually  reported 
in  terms  of  correct  response  as  a  function  of  number  of  items  in  store,  number 
of  intervening  items,  etc.  ,  without  regard  to  time-delay. 
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A  usual  finding  is  that  performance  is  consistently  degraded  by  increasing 
the  number  of  items  interpolated  between  the  presentation  of  a  stimulus  and 
its  recall  (Posner  1963).  Our  results  are  in  agreement  with  previous 
findings,  since  we  found  that  recall  was  consistently  degraded  when  5,  7 
and  9  items  intervened  between  a  query  and  its  appropriate  message. 

However,  the  interpolated  items  in  a  continuous  STM  study  are  necessarily 
of  two  types,  viz.  ,  queries  and  messages.  It  was  hypothesized  that  queries 
are  not  equivalent  to  messages  in  their  effect  on  recall.  We  found  that 
intervening  queries  degrade  recall  significantly  more  than  do  messages. 

Thus,  recall  is  effected  by  type  (message  or  query),  as  well  as  number,  of 
items  intervening  between  a  message  and  its  query. 

Related  to  this  are  the  findings  recently  reported  by  Reid,  Brackett, 
and  Johnson  (1963),  although  their  study  was  considerably  different  from  the 
present  study.  In  an  extensive  examination  of  several  aspects  of  continuous 
STM,  they  found  sub-sequences  in  their  stimulus  lists  which  allowed  them  to 
assess  the  impact  of  interpolated  recall  points  on  previously  presented  items. 
Although  their  interpretation  of  their  data  was  only  suggestive,  the  implications 
were  that  specific  instances  of  improved  performance  were  related  to  a  decrease 
in  the  number  of  interpolated  recall  points  that  occurred  in  sub-sequences  of 
the  stimulus  lists. 

It  should  be  made  explicit  that  the  results  obtained  in  the  present  study 
were  found  when  the  relationships  of  the  variables  under  consideration  were 
structured,  while  these  variables  would  be  randomly  distributed  over  conditions 
in  most  continuous  STM  experiments.  Thus,  one  immediate  effect  of  this 
study  is  to  point  out  the  criticality  of  insuring  that  intervening  queries  are 
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evenly  distributed  over  conditions  when  using  an  experimental  task  of  this 
type.  In  terms  of  the  implications  for  further  research,  the  question  arises 
as  to  whether  the  differential  effect  of  a  query  as  an  interpolated  item  is 
best  interpreted  as:  (1)  an  intrusion-interference  effect  or  (2)  an  erasure 
expectancy  effect.  That  is,  an  interpolated  query  could,  like  an  inter¬ 
polated  message  item,  interfere  with  recall  but  to  a  greater  degree;  or, 
on  the  other  hand,  it  could  serve  as  a  signal  for  the  subject  to  erase  or 
clear  his  STM  on  the  expectation  that  a  new  "trial"  is  starting.  A  second 
experimental  question  has  to  do  with  items  having  number  as  an  attribute. 

The  data  from  both  of  the  experiments  reported  here  strongly  suggest  that 
recall  was  insensitive  to  effects  of  experimental  conditions  when  the 
queries  referred  to  message  items  which  had  number  as  an  attribute. 

Aside  from  the  methodological  and  theoretical  implications  of  the 
experimental  results,  a  practical  implication  of  the  present  findings  should 
be  noted.  In  computer-based  information-processing  systems,  operators 
are  often  required  to  store  in  STM  data  concerning  relatively  short  sequences 
of  events.  These  data  provide  the  basis  for  filtering  and  shunting  decisions 
on  the  part  of  the  man  in  the  system.  Disruption  of  this  memory  store, 
logically,  results  in  less  than  optimal  decision.  Hence,  one  recommendation 
by  the  Winter  Study  Group^  was  that  operators  should  not  be  required  to 
perform  routine,  menial  tasks  in  combination  with  more  complex  or 
important  tasks  if  operator  performance  is  to  be  optimized.  An  example 

The  Winter  Study  Group  was  a  group  of  experts  from  government  and 
industry  convened  by  the  U!  S.  Air  Force  in  I960,  lo  determine  the 
nature  of  required  command  and  control  systems  and  to  advise  n  U 
best  methods  for  obtaining  them. 
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given  was  that  operators  should  not  be  required  to  respond  to  phoned  or 
verbal  requests  for  information  when  the  requests  were  of  low  priority 
and  could  await  a  more  opportune  moment.  In  the  light  of  our  findings, 
this  recommendation  is  extremely  sound  since  STM  would  be  more 
suspectible  to  degradation  by  phoned  or  verbal  requests  (queries)  than 
by  handling  more  data  (messages)  about  the  event  at  hand. 

SUMMARY  AND  CONCLUSIONS 

This  study  was  concerned  with  human  short-term  memory  (STM)  in  the 
context  of  continuous  tasks.  It  was  hypothesized  that  an  intervening  query 
in  a  sequentially  presented  STM  stimulus  list  degrades  recall  more  than  does 
a  message.  Two  experiments  were  conducted  to  test  this  hypothesis.  The 
first  experiment  tested  for  the  degrading  effects  of  non-homogenous  inter¬ 
vening  queries,  i.e.  ,  the  intervening  query  did  not  refer  to  the  same  class 
of  message  as  the  query  that  followed  it.  The  findings  showed  that  an  inter¬ 
vening  query  significantly  degrades  recall  more  than  an  intervening  message. 
The  second  experiment  tested  for  possible  less  degrading  effects  on  recall 
when  the  intervening  query  is  homogenous.  No  statistically  significant 
difference  between  homogenous  and  non-homogenous  intervening  queries 
was  found.  It  is  concluded  that  query  and  message  items  are  not  equivalent 
in  their  effect  on  recall  and  that  degradation  in  recall  is  a  function  of  both 
number  and  type  (message  or  query)  of  items  interpolated  between  the 
presentation  of  a  stimulus  and  its  recall. 
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